In the OOMPH (Ocean Organics Modifying Particles in both Hemispheres) project a ship 11 measurement cruise took place in the late austral summer from 1 st to 23 rd March, 2007. The 12 French research vessel Marion Dufresne sailed from Punta Arenas, Chile (70.85°W, 53.12°S) to 13 La Reunion island (55.36°E, 21.06°S) across the southern Atlantic Ocean. In-situ measurements 14 of hydrogen peroxide, methylhydroperoxide and ozone were performed and are compared to 15 simulations with the atmospheric chemistry global circulation model EMAC. The model 16 generally reproduces the measured trace gas levels, but underestimates hydrogen peroxide mixing 17 ratios at high wind speeds, indicating too strong dry deposition to the ocean surface. An 18 interesting feature during the cruise is a strong increase of hydrogen peroxide, 19 methylhydroperoxide and ozone shortly after midnight off the west coast of Africa due to an 20 increase in the boundary layer height, leading to downward transport from the free troposphere, 21 which is qualitatively reproduced by the model. 22 23 1 Introduction 24
cannot be higher than that for H 2 O 2 (95 %) and is unlikely smaller than 30 %, thus yielding an 139 uncertainty of ± 30 %. One should also mention that catalase reacts to some extend with MHP. 140 The commercial analyzer (AERO-Laser, Model AL 2001CA) that has been used is based on the 141 original design of Lazarus et al. (1986) . As discussed in this paper, the effect of catalase 142 destruction on MHP is estimated to be about 3 %, an order of magnitude less than the uncertainty 143 due to the sampling issue discussed above. 144 The detection limit is determined from the reproducibility of the zero air measurements in both 145 channels of the analyzer and strictly applies to the H 2 O 2 channel. A rough estimate for MHP can 146 be gained by multiplying with the sampling efficiency of 0.6, yielding a value of 40 pptv. 147 The instrument used to measure ozone (together with NO and NO 2 ) is a high resolution (1 s) and 148 highly sensitive 3-channel chemiluminescence detector (CLD, ECO-Physics CLD 790 SR, 149 Duernten, Switzerland). The instrument and its performance characteristics during this campaign Peninsula during the preceding week and had not been in contact with land surfaces for at least 5 252 days. underestimates the H 2 O 2 mixing ratios, while the agreement is much better during the final phase 257 of the campaign (after March 17). In between these two periods H 2 O 2 mixing ratios show a strong 258 increase to well above 1 ppbv that is well reproduced by the model.
259
Similar behavior is also observed for ozone ( Figure 3 ). The model also tends to underestimate O 3 260 mixing ratios during the early phase of the campaign, while the agreement is much better in the 261 second half of the campaign. On the other hand, the CH 3 OOH mixing ratios are almost always 262 overestimated by the model (Figure 5 ). Considering the ratio between CH 3 OOH and H 2 O 2 there 263 is an even stronger discrepancy ( Figure 6 ). Over the whole campaign, the observed ratio varies 264 between 0.5 and 1with a mean value and standard deviation of 0.8 ± 1.1, while the model predicts having higher mixing ratios of peroxides. Thus it seems that nighttime transport of free 368 tropospheric air into the marine boundary layer is responsible for the concentration increase 369 during the period from March 15 th to 16 th . This vertical redistribution process should also affect 370 other species with a positive altitude gradient, in particular ozone. Model profiles indicate that the 371 mixing ratio gradient for O 3 is much smaller than for H 2 O 2 (upper panel in Fig. 7) . This is 372 consistent with the moderate change in O 3 mixing ratios during this event.
373
Finally, the difference in simulated and observed absolute mixing ratios of CH 3 OOH needs to be 374 addressed. Figure 5 indicates that although the model reproduces the relative changes quite well, 375 the absolute values are off by a factor of about 2, with the model being consistently higher. The 376 relative difference is higher in the beginning and lower towards the end of the campaign, but the 377 absolute difference remains about 200 pptv. There are several potential explanations for this 378 13 discrepancy. First, as mentioned in section 2.2 CH 3 OOH was not directly measured, but inferred 379 from the ROOH signal, assuming that CH 3 OOH is the only organic hydroperoxide and that the 380 sampling efficiency can be calculated according to Lee et al. (2000) . An experimental verification 381 of the sampling efficiency was not performed (contrary to H 2 O 2 ) since no CH 3 OOH gas phase 382 source was available. If the actual sampling efficiency was lower than the calculated 60%, this 383 could close the gap between observations and model results. Additionally, the sampling 384 efficiency would have to be lower at the beginning of the campaign and higher later on, since a 385 simple multiplication by a factor cannot account for the rather constant absolute difference over 386 the campaign. Therefore, although an error in the sampling efficiency cannot be excluded, it is 387 unlikely the only source of the discrepancy between model and observations. By combining both the reduced H 2 O 2 deposition velocity and the reduced CH 3 OOH source due to 411 the competing reaction of CH 3 O 2 with OH in an additional sensitivity simulation (SR3) the 412 simulated CH 3 OOH/H 2 O 2 ratio is reduced to a mean value of 1.01 ± 1.06 (green line in Figure 6 ), 413 much closer to the observed value (0.8 ± 1.1).
414
Note that an underestimation of entrainment from the free troposphere would also explain the (see text for details) (will be revised with larger font size). 
